Abstract The damping effect of various gas environments activated and the vibration is detected using piezoresistive on a nanoscale resonator is investigated for gas composition method [4] [5] [6] [7] . The damping force detection method can be used analysis. The resonance frequency shift, due to the viscous for sensing inert gases, measuring the composition of binary damping of the cantilever, is found to be directly related to the gas mixtures or monitoring changes in the environment as a molar mass of the gas, thereby providing a method to determine function of time. Although this technique is not suitable for the composition of the gas environment. The advantages of this detecting small quantities of gas, it is simple, repeatable and gas analysis method are that it is simple, repeatable, reversible reliable compared to reaction-based detection methods and and not limited to reactive gases. The influences of the provides ameansto sensenon-reactive gases temperature and the vibration amplitude on the resonance frequency shift are also discussed. Finally, the use of a Raman Fig. 1 shows the T-shape resonator used in our study. The based spectroscopy technique to determine the temperature of the base of the resonator is fixed at both ends by electrical contacts resonator is described.
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and acts as a piezoresistive sensing element. The cantilever Keywords-Viscous damping; resonator; gas sensor; lateral beam extends from the base and is driven by a capacitivelyvibration; Piezoresistive detection; Raman spectra coupled gate electrode. The resonator is defined from the top silicon layer of a silicon-on-insulator (SOI) wafer using electron beam lithography and deep-reactive-ion etching Micro/nano resonator gas sensors have generated a great (DRIE). For DRIE, a C4H8 etching process with a deal of interest due to their ability to detect minute gas simultaneous SF6 passivation process, is performed to obtain concentrations [1] [2] [3] . Typically, these sensors detect the shift in smooth, vertical sidewalls. The resonator is released through resonance frequency which is due to the chemical reaction wet etching of the underlying silicon dioxide layer, followed by between the sensed gas and the resonator, such as adsorption or critical point drying. desorption of gas particles or intercalation of gas into the cantilever lattice. The usefulness of microresonator gas sensors is then limited by the availability of suitable gas reaction l mechanisms, and by the irreversibility of the detection process. On the other hand, the operation of reaction-based microresonator gas sensors is mostly restricted to near vacuumn conditions because the non-chemical interaction of the -IEhIIIEhIII microresonator with the gaseous environment, via the damping force of the gas particles on the cantilever, is neglected. Whdle this limitation is generally recognized, overlooked is the fact that this same damping force can itself be used as a means of non-reactive gas sensing. X EHT 20.00 kV WD 7 rnrn A GE& Dte: gas.N Here, we demonstrate the use of the damping force for gas sensing in a silicon lateral vibrating nanoscale resonator. The Fig. 1 SEM image ofthe lateral vibration T-shape microresonator (tilted). The amplitude of the resonance signal and the resonance frequency free end of the resonator is approximately 2 gm away from the driving are both shown to be systematically dependent on the molar electrode. The width and the height of the resonator are 1.1 gm and 3 gim, mass of the gas environment at a fixed pressure, which respectively, and the lengths are 9 tm for the base of the T-shape resonator and provides a viable method for gas identification without 127 um for the cantilever extending from the base. involving reactions between the gas and resonator. The device (Fig. 4) 
